V-8 Lo e (VY @Ly oylad) VF F Ol — 33 e ylod —Vh.})’}i Jle 3l 50 g ) o ¥ gs\.bu\.:.l'\—)é

390 (uikigo 3 (19 ST

ma.iaumajlesi.ac.ir

1 08-69) 6 AL S esliiwl gl JeawiliEe al p rdg0 Cudg Sl

ol

"

* Sloakus 913 ,8

Ol el o9 ply o&Kiils (65,9l (gmige 0aSiiils ¢ Loliwl =)
F.soleymani52@pnu.ac.ir *

Alio wledb!

Jlm pl bl 03 (T (Slas Sl 035 53 (S5 355k 2oy a5 VU olacdis ST (ol 0 oy b Ll 656 slac s S
her Sl 7l 53 BOT 5 Shas ol ok Eob 0T 5 Vb w5 5 S5 280 0l 55 (655 5 et e (536 o0y S 3585
sosdhe 58 aslizal 015 o oS 35, Ol gieas JT Lol 51 MSin ol b alblie ) glataas 355 5555 53k Cusgdoma b
ot S0 53 ol iR ol 03 st 5L S 3 s 5 (SNsE Jo Sl 3 ol g a e el
S ) A1 483 n DL gl ok oy s 1550 Ciliien 355 S b 0kB385 505 457 VoM a0 5 ST
0353 ¢ 853 S 33 358 Vb Stal b s slags 3l 53 ealizal BB 5 03,5 Iy (s pds sl ool S SN0 1 G5
23 s el (6 5l S 3 i S0 AT 0 Sy 2l el sy AT Lk B s S oS G,
13 0L 35 SIYV/E MMP/S Uy (sl 5Sm 5 0k 355 46305 45" S p3 5.5 WA IIN/S U 1 42558 5 V0) S35 o
o bl 5s uw OT s a8 ey 55 W/FY V ospu w0 5 0ds slaads sSU1 (6L ooty il 31 sl oS 55 51 0nlizal
I 35 SN s SN gl U1 5kd ) Bks s Dol i b 0 905T U (0554 S ) d 5 S S5
O 5 51,00 b b Lis 9 0Y MAN/G 3500 adsl b b i ge oy S 53 654 .58 515 b5l 5,5 CuHCF

g e 33 W g 0 3y S g 2SI 3 2 b Lo oS 5 005

VESY ) el

VESYNNVY by

O5lg wals’

O% S SAL
o5 Sy 7Sl
Sisd > sl
Jl S

Localized Electrolyte Based on Hexanediol for Use in Aqueous Zn-lon Batteries

Farzad Soleymani'*

1- Assistant professor, Department of Metallurgy Engineering, Payame Noor University, Tehran, Iran.

* F.soleymani52@pnu.ac.ir
Article Information Abstract

Original Research Paper
Doi: 10.71753/ma.2025.1137642

Keywords:
Zinc-lon Battery
Loclized Electrolyte
Solvation Structure
Hexanediol.

High-concentration electrolytes with a wide electrochemical stability window and improved
safety have been a significant advancement in the field of aqueous batteries and capacitors in
recent years. However, the diffusion of metal ions such as lithium, magnesium, and zinc in these
electrolytes is sluggish. Additionally, their high production costs have limited their performance
in practical applications.To overcome these challenges, organic solvents can be used as diluents,
reducing production costs and improving solubility and battery Kinetics. In this study, the
physicochemical properties of a localized 10 m zinc chloride electrolyte diluted with various
weight ratios of hexanediol were investigated. The results indicate that a weight ratio of
hexanediol above 1:1 makes the electrolyte flammable, making it unsuitable for high-security
batteries. Conversely, adding a diluent to the high-concentrated 10 m zinc chloride electrolyte
reduces viscosity, significantly enhancing battery kinetics. At a 1:1 weight ratio, the viscosity
was 17.8 mm2/s, compared to 27.6 mm?/s for the undiluted sample. Using a diluent also increased
the electrochemical stability window to approximately 3.41 V, due to changes in the electrolyte's
solubility structure, as confirmed by Raman spectroscopy. The electrochemical behavior of the
electrolyte was evaluated with a CuUHCF working electrode, showing an initial capacity of about
51 mAh/g and a capacity retention of 53%, compared to only 13% for the undiluted electrolyte.
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